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Unfortunately, conditions that commonly restrict plant height, such as late planting and moisture and nutrient stresses, also tend to reduce yield potentials. The availability of a number of growth retarding compounds (2, 4) has elicited interest in the possibility of successfully restricting mature plant height without concomitantly restricting yields. One practical use of such a dwarfing technique would be to shorten the straw of the relatively tall midwestern malting barleys and thus attempt to make them more suitable for production in the dry climate of central California. At the present time midwestern malting varieties tend to lodge and shatter severely in arid climates, but the demand for malt of this type results in continued production attempts in California.
The present study was initiated to study laboratory and field responses of 3 barley varieties to seed applications of 2 growth retardants, and to determine if the varieties would respond differentially to the treatments. Seed treat- 
TREATMENT AND VARIETY Figure 1 . The influence of varying concentrations of CCC and B995 on mature height of 3 barley varieties, Atlas 57 (A), Kindred (K), and Traill (T). LSD.0~ for comparing growth retardant means for one variety is 4.3 cm.
ments were used b~cause this appeared to be the most feasible and economic means of application of growth retardants to this relatively low-value-per-acre crop. The characters studied were germination percentage, seedling height, days to heading, mature height, yield, and yield components.
Materials and Methods
Two varieties, 'Kindred' (C.I. 6969), and 'Traill' (C.I. 9538), were included as representative members of the midwestern malting barleys. The third variety, 'Atlas 57' (C.I. 10078), is a coast-type barley well suited to production in arid climates.
Seeds were soaked in aqueous solutions of 2 growth retardants, (2-chloroethyl)trimethylammonium chloride (CCC), and N-dimethylaminosuccinamic acid (B995), a for 8 hours at room temperature on January 7, 1963. Two concentrations of each growth retardant, 0.1% and 1.0% (1 and 10 grams of compound per liter, respectively), and a water control were used. For each treatment 180 grams of seed were placed in a beaker containing 250 milliliters of solution.
Following the immersion period the seeds were spread on filter paper and allowed to air-dry for 48 hours. Seeds thus treated were used to establish a splitplot experiment with varieties as whole plots and growth retardant treatments as subplots.
Laboratory and field studies were initiated simultaneously on January 10. In the laboratory studies, 4 replications of 50 kernels per replication were germinated on moist paper in petri dishes kept in a dark germination cabinet maintained at 17° C. After seven days, germination counts were taken and average seedling height to the tip of the first leaf was estimated. Six replications were used in the field studies with each treatment plot consisting of three 8-foot rows planted at the rate of 5 grams of seed per row. All measurements were taken on the center row. Heading date was recorded as number of days from planting to heading; mature height in centimeters was taken shortly before harvest; spikes per 2 square feet of row were counted at harvest; average number of kernels per spike was obtained from a sample of 6 spikes per replication; yield was recorded and analyzed in grams per plot and the means were converted to pounds per acre for presentation; and kernel weight in milligrams was determined after harvest from 100 kernel samples.
All data were subjected to standard split-plot analysis of variance procedures.
Results and Discussion
From the individual analyses of variance, it was found that the varieties differed significantly (5% level) for all traits except seedling height. Significant differences between chemical treatments and the control were observed for the first 5 traits, including yield, but not for the 3 yield component traits, spikes/per 2 square feet, kernels/spike, and kernel weight. A significant variety X treatment interaction was found for one trait, mature height, indicating differential response of varieties to chemical treatments for only this attribute.
The average response of varieties when subjected to treatments of 0.1% CCC was significantly different from the control for 4 of the 5 traits affected by chemical treat-3 CCC donated by American Cyanamid Corapany and B995 by Naugatuck Chemical.
